Percutaneous endoscopic cellular transplantation into the lower lumbar spinal cord.
To explore the feasibility of performing percutaneous endoscopic cellular transplantation into the lumbar spinal cord of pigs to create intramedullary cellular trails. The lumbar subarachnoid space was accessed using a 10-gauge needle inserted between L5 and L6. A 12.5-French flexible introducer sheath was fed over the needle into the subarachnoid space. A 3.2-mm-diameter flexible, steerable endoscope was then directed intradurally through the sheath. The thecal space was distended by saline infusion. A microcatheter with an attached needle then was advanced through the working channel into the dorsal surface of the lumbar spinal cord. Five microliters of Hoechst-labeled fibroblasts were injected while the catheter was withdrawn slowly to create a trail of cells within the spinal cord. The spinal canal then was perfused with fixative. The injected spinal cord segment was removed and studied histologically. Endoscopic video was analyzed offline. The endoscope could be navigated under visual guidance. The sacral and lumbar rootlets, the spinal cord, and associated vessels were visualized. In fixed sagittal sections, a linear trail of fluorescent fibroblasts could be seen within the lumbar spinal cord in each specimen. Percutaneous endoscopic cellular injection may be useful for cellular transplantation, may reduce surgical and anesthetic time, may be compatible with local anesthesia, may eliminate the need to disrupt spinal instrumentation and bone grafts, and may allow greater flexibility in the respective timing of spinal fixation and cellular transplantation after spinal cord injury. This is the first report of the use of endoscopic intraspinal cellular transplantation.